PCX 



VORLD INTELLECTUAL PROPERTY ORGANIZATIi 
International Bureau 




INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
C07D 401/06, 401/14, A61K 31/4704 



Al 



(11) International Publication Number: WO 00/12498 

(43) International Publication Date: 9 March 2000 (09.03.00) 



(21) International Application Number: P(rr/1B99/01 393 

(22) International Filing Date: 5 August 1999 (05.08.99) 



(30) Priority Data: 
60/098.136 



27 August 1998 (27.08.98) 



US 



(71) Applicant (for all designated States except US): PFIZER 

PRODUCTS INC. [US/US]; Eastern Point Road. Groton. 
CT 06340 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): LYSSIKATOS, Joseph, 
Peter [US/US]; 19 Van Tassell Drive, Gales Ferry, CT 
06335 (US). LA GRECA, Susan, Deborah [US/US]; 1 Long 
Acre Lane, Old Lyme, CT 06371 (US). YANG, Bingwei, 
Vera [US/US]; 27 Lincoln Road. Waterford. CT 06385 
(US). 

(74) Agents: SPIEGEL, Allen. J. el aL; c/o Simpson, Alison, 
Urquhart-Dykes & Lord, 91 Wimpole Street. London WIM 
8AH (GB). 



(81) Designated States: AE. AL, AM, AT, AU. AZ, BA. BB, BG. 
BR. BY. CA. CH. CN. CR. CU, CZ, DE. DK. EE, ES, H. 
GB. GD. GE, GH, GM. HR, HU, ID. IL. IN. IS, JP. KE. 
KG, KP, KR, KZ. LC, LK. LR, LS, LT. LU. LV. MD. MG. 
MK, MN, MW. MX, NO. NZ, PL. PT. RO, RU. SD, SE. 
SG, SI, SK, SL. TJ, TM. TR, TT. UA, UG, US, UZ, VN, 
YU. ZA, ZW. ARIPO patent (GH. GM. KE, LS, MW. SD. 
SL, SZ, UG, ZW). Eurasian patent (AM. AZ. BY. KG, KZ. 
MD. RU. TJ, TM), European patent (AT. BE, CH, CY. DE, 
DK, ES, FI, FR. GB. GR, IE. IT, LU. MC. NL, PT. SE). 
OAPI patent (BF. BJ. CF. CO, CI, CM. OA, GN, GW. ML. 
MR. NE, SN. TD. TG). 



Published 

With international search report. 



(54) Title: QUIN0LIN-2-0NE DERIVATIVES USEFUL AS ANTICANCER AGENTS 




(1) 



(57) Abstract 

Compounds of formula (1) and pharmaceutically acceptable salts, prodrugs and solvates thereof, wherein R® is H, -OR^^. -NR^^r^^, 
-NRJ2C(0)R*3. cyano. -C(0)0R>3, -SR'2 -(CR^^R 14)^4- 10 membered heterocyclic), wherein t is an integer from 0 to 5. or Ci-Ce alkyl, 
wherein said heterocyclic and alkyl moieties are optionally substituted by 1 to 3 R^ substitucnts; R^ is -(CR*^R>^)t(imidazolyl) wherein 
t is an integer from 0 to 5 and said imidazolyl moiety is optionally substituted by 1 or 2 R^ substituents; provided that where R* is not 
-(CR'3RH)^(C3-Cio cycloalkyl), wherein t is an integer from 0 to 5. then R* is triazolyl optionally substituted by 1 or 2 R^ groups, or at 
least one of R^, R^ and R' is -CH«N0R^2 or -S(0)jR*2 wherein j is an integer from 0 to 2. The compounds of formula (1) are useftil in the 
treatment of hyperproliferative disorders, such as cancer, in mammals. The invention also relates to pharmaceutical compositions containing 
the compounds of formula (1) and to methods of inhibiting abnormal cell growth, including cancer, in a mammal by administering the 
compounds of formula (1) to a mammal requiring such treatment. 
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5 QUINOLIN-2-QNE DERIVATIVES USEFUL AS ANTICANCER AGENTS 

Background of the Invention 
This invention relates to a series of quinolin-2-one derivatives that are useful in the 
treatment of hyperproliferative diseases, such as cancers, in mamnr^als. This invention also 
relates to a method of using such compounds in the treatment of hyperproliferative diseases in 
10 mammals, especially humans, and to pharmaceutical compositions containing such compounds. 

Oncogenes frequently encode protein components of signal transduction pathways 
which lead to stimulation of cell growth and mitogenesis. Oncogene expression in cultured cells 
leads to cellular transformation, characterized by the ability of cells to grow in soft agar and the 
growth of cells as dense foci lacking the contact inhibition exhibited by non-transformed cells. 
15 Mutation and/or overexpression of certain oncogenes is frequently associated with human 
cancer. 

To acquire transforming potential, the precursor of the Ras oncoprotein must undergo 
famesylation of the cysteine residue located in a carboxyl-temiinal tetrapeptide. Inhibitors of the 
enzyme that catalyzes this modification, farnesyl protein transferase, have therefore been 
20 suggested as agents to combat tumors in which Ras contributes to transformation. Mutated, 
oncogenic forms of Ras are frequently found in many human cancers, most notably in more than 
50% of colon and pancreatic carcinomas (Kohl et aL, Science . Vol. 260, 1834 to 1837. 1993). 
The compounds of the present invention exhibit activity as inhibitors of the enzyme farnesyl 
protein transferase and are therefore believed to be useful as anti-cancer and anti-tumor agents. 
25 Further, the compounds of the present invention may be active against any tumors that 
proliferate by virtue of famesyl protein transferase. 

Summary of the Invention 
The present invention relates to compounds of formula 1 




30 and to phanriaceutically acceptable salts, prodrugs and solvates thereof wherein: 

the dashed line indicates that the bond t^etween C-3 and C-4 of the quinolin-2-one 
ring is a single or double bond; 
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5 R\ is selected from H, Crdo alkyl. -(CR^^R'')qC(0)R'^ -{CR^'R^-'),C(0)OR'^ 

-(CR^^R^\OR^^ .(CR^^R^\S02R^^ -(CR^^R^^WC^-C.o cycloalkyi). ^(CR^^R^^MCe-C.o aryl)! 
and -(CR^^R^^)t(4-10 membered heterocyclic), wherein t is an integer from 0 to 5 and q is an 
integer from 1 to 5. said cycloalkyi, aryl and heterocyclic R^ groups are optionally fused to a 
Ce-Cio aryl group, a Cs-Ce saturated cyclic group, or a 4-10 membered heterocyclic group: and 
10 the foregoing R' groups, except H but including any optional fused rings referred to above, are 
optionally substituted by 1 to 4 groups; 

R^ is halo, cyano, -C(0)OR'®, or a group selected from the substituents provided in 
the definition of R^^; 

each R^, R^ R^ R^ and R^ is independently selected from H. d-Cio alkyl. C2-C10 
15 alkenyl, halo, cyano. nitro, trifluoromethyl. trifluoromethoxy. azido. -OR^^ -C(0)R^^ 

.C(0)OR^^ .NR^^C{0)OR^^ .OC(0)R^^ ^NR^^SO^R^^ ^SO^m'^R'^, .NR^^C(0)R^^ 

.C(0)NR^^R", .NR^^R^^ -CH=NOR^^ -S(0)jR^^ wherein j is an integer from 0 to 2.' 

'{CR'^R'\(Ce'C,o aryl), -(CR^^R'')t(4-10 membered heterocyclic), and -(CR"r'%(C3-C,o 

cycloalkyi). and wherein in the foregoing R^ R^ R^ R^ and R^ groups t is an integer from 0 to 
20 5; the cycloalkyi. aryl and heterocyclic moieties of the foregoing groups are optionally fused to 

a Ce-Cio aryl group, a Cs-Ce saturated cyclic group, or a 4-10 membered heterocyclic group; 

and said alkyl. alkenyl. cycloalkyi. aryl and heterocyclic groups are optionally substituted by 1 

to 3 substituents independently selected from halo, cyano, nitro. trifluoromethyl. 

trifluoromethoxy. azido, .NR'^S02R^^ -S02NR'^R'^ -C(0)R'^ -C(0)0R'^ -0C(0)R'^ 
25 -NR^^C(0)OR^^ .NR^^C(0)R^^ -C{0)NR^^R^^ .NR^^R^^ -0R^^ C-do alkyl. d-Co alkenyl,' 

-(CR^^R^^),(C6-Cio aryl). and -(CR^^R^%(4-10 membered heterocyclic), wherein t is an integer 

from 0 to 5; 

R' is H. -OR^^ -NR^^R'^ -NR^^C(0)R^^ cyano. .C(0)OR'^ .SR^^ -(CR'^R'^(4-10 
membered heterocyclic), wherein t is an integer from 0 to 5. or CrCe alkyl. wherein said 
>0 heterocyclic and alkyl moieties are optionally substituted by 1 to 3 R® substituents; 

R^ is -(CR^^R^%(imidazoIyI) wherein t is an integer from 0 to 5 and said imidazolyl 
moiety is optionally substituted by 1 or 2 R® substituents; 

each R^° and R" is independently selected from the substituents provided in the 
definition of R'; 

i5 each R'^ is independently selected from H. CrCio alkyl. -(CR'^R'^)t(C3-Cio cycloalkyi), 

-(CR"R'^(C6-C,o aryl), and -(CR"R^^),(4-10 membered heterocyclic), wherein t is an integer 
from 0 to 5; said cycloalkyi. aryl and heterocyclic R^^ groups are optionally fused to a Cg-Cio 
aryl group, a Cg-Cs saturated cyclic group, or a 4-10 membered heterocyclic group; and the 
foregoing R^^ substituents. except H, are optionally substituted by 1 to 3 substituents 

0 independently selected from halo, cyano. nitro. trifluoromethyl. trifluoromethoxy. azido, 
-C{0)R^^ -C{0)OR^^ .OC(0)R", .NR^^C(0)R^^ -C(0)NR^^R^r -NR^^R'^ hydroxy. C^Ce 
alkyl, C2-C10 alkenyl and d-Ce alkoxy; 
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5 each R^^ and R^^ is independently H or C1-C5 alkyl. and where R^^ and R^^ are as 

-(CR^^R'*)q or (CR^^R^% each is independently defined for each iteration of q or t in excess of 
1; 

R^^ is selected fronn the substituents provided in the definition of R^^ except R^* is not 

H; and. 

10 provided that where R^ is not -(CR^^R'*),(C3-Cio cycloalkyi). wherein t is an integer ' 

from 0 to 5. optionally substituted as provided in the definition of R' above, then R® is triazolyl 
optionally substituted by 1 or 2 R^ groups, or at least one of R^ R^ and R^ is -CH=NOR^^ or 
-S(0)jR^^ wherein j is an integer fronn 0 to 2 and R" is as defined above. 

Preferred compounds of formula 1 include those wherein R^ is -CH=NOR^^. More 

15 preferred compounds include those wherein R^ is H. CrCe alkyl, or cyclopropylmethyl; R^ is H; 
and R' is -NR^^R^', -OR", or a heterocyclic group selected from triazolyl, imidazolyl, pyrazolyl, 
and piperidinyl, wherein said heterocyclic group is optionally substituted by an R^ group. Even 
more preferred are those compounds wherein R® is imidazolyl optionally substituted by Ci-Ce 
alkyl; R® is hydroxy, amino, or triazolyl; R^ is cyclopropylmethyl; and R*. R^ R^° and R" are each 

20 independently selected from H and halo. 

Other preferred compounds formula 1 include those wherein R^ is cyclopropylmethyl. 
More preferred compounds include those wherein R^ is H; and R® is -NR^^R^^ -OR^^ or a 
heterocyclic group selected from triazolyl, imidazolyl, pyrazotyl, and piperidinyl, wherein said 
heterocyclic group is optionally substituted by an R® group. 

25 Other preferred compounds of formula 1 include those wherein R' is triazolyl 

optionally substituted by an R* group. More prefenred compounds include those wherein R^ is 

H. Ci-Ce alkyl, or cyclopropylmethyl; R^ is H; R' is imidazolyl optionally substituted by Ci-Ce 
alkyl; and R*. R*. R^^ and R" are each independently selected from H and halo. 

Specific preferred compounds include the following: 
30 3-{6-((4-Chloro-phenyl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1-methyl-2-oxo- 

I . 2-dihydro-quinolin-4-yl}-benzaldehyde 0-methyl-oxime; 

3_(6-[(4-Chloro-phenyl)-hydroxy-(3-methyI-3H-imidazol-4-yI)-methyll-1-methyl-2-oxo- 
1 .2-dihydro-quinolin-4-yl}-benzaIdehyde O-ethyl-oxime; 

4-(3-ChIoro-phenyl)-€-[(4-chloro-phenyl)-hydroxy-(3-methyl-3HHmidazol-4-yl)-methyl]- 
35 1 -cyclopropyImethyl-1 H-quinolin-2-one; 

6-[Am{no-{4-chloro-phenyl)-(3-methyl-3H-imidazoW-yl)-methylH-(3-chloro-phenyl)-1- 
cyclopropylmethyHH-quinolin-2-one; 

4-(3-Chloro-phenyl)-6-I(4-chloro-phenylH3-methyl-3H-imidazol-4-yI)41,2,4ltriazol-1-^^^ 
methyl]-1 -cyclopropylmethyl-1 H-quinolin-2-one; 
40 and the pharmaceutlcally acceptable salts, prodrugs and solvates of the foregoing 

compounds, as well as stereoisomers of the foregoing compounds. 
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This invention also relates to a method for the treatment of abnormal cell growth in a 
mammal, including a human, comprising administering to said mammal an amount of a 
compound of the formula 1, as defined above, or a pharmaceutically acceptable salt or solvate 
thereof, that is effective in inhibiting famesyl protein transferase. In one embodiment of this 
method, the abnonmal cell growth is cancer, including, but not limited to, lung cancer, bone 
cancer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular 
melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach 
cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, carcinoma 
of the endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva, 
Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the 
endocrine system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the 
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate 
cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central 
nervous system (CNS). primary CNS lymphoma, spinal axis tumors, brain stem glioma, pituitary 
adenoma, or a combination of one or more of the foregoing cancers, in another embodiment of 
said method, said abnormal cell growth is a benign proliferative disease, including, but not limited 
to. psoriasis, benign prostatic hypertrophy or restinosis. 

This invention also relates to a method for the treatment of abnormal cell growth in a 
mammal, including a human, comprising administering to said mammal an amount of a 
compound of the formula 1. as defined above, or a pharmaceutically acceptable salt or solvate 
thereof, that is effective in treating abnormal cell growth. 

This invention also relates to a method for the treatment of abnormal cell growth in a 
mammal which comprises administering to said mammal a therapeutically effective amount of a 
compound of fomnula 1. or a pharmaceutically acceptable salt or solvate thereof, in combination 
with an anti-tumor agent selected from the group consisting of mitotic inhibitors, alkylating 
agents, anti-metabolites, intercalating antibiotics. grovAh factor inhibitors, cell cycle inhibitors, 
enzymes, topoisomerase inhibitors, biological response modifiers, anti-honmones, and anti- 
androgens. 

The present invention also relates to a method for the treatment of an infection in a 
mammal, Including a human, that is facilitated by famesyl protein transferase, such as hepatitus 
delta virus or malaria, which comprises administering to said mammal a therapeutically effective 
amount of a compound of formula 1 or a phamiaceutically acceptable salt or solvate thereof. 

This invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth in a mammal, including a human, comprising an amount of a compound of 
the formula 1, as defined above, or a phanmaceutically acceptable salt or solvate thereof, that is 
effective in inhibiting famesyl protein transferase, and a pharmaceutically acceptable carrier. In 
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one embodiment of said composition, said abnormal cell growth is cancer, including, but not 
limited to, lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the 
anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the 
fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the 
vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of the esophagus, cancer of the small 
intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the parathyroid 
gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the 
penis, prostate cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the 
bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, 
neoplasms of the central nen/ous system (CNS). primary CNS lymphoma, spinal axis tumors, 
brain stem glioma, pituitary adenoma, or a combination of one or more of the foregoing cancers. 
In another embodiment of said pharmaceutical composition, said abnormal cell growth is a 
benign proliferative disease, including, but not limited to. psoriasis, benign prostatic hypertrophy 
or restinosis. 

This invention also relates to a phannaceutical composition for the treatment of 
abnormal cell growth in a mammal, including a human, comprising an amount of a compound of 
the formula 1. as defined above, or a pharmaceutically acceptable salt or solvate thereof, that is 
effective in treating abnormal cell growth, and a pharmaceutically acceptable carrier. 

The invention also relates to a pharmaceutical composition for the treatment of 
abnormal cell growth in a mammal, including a human, which comprises a therapeutically 
effective amount of a compound of fomnula 1, as defined atxDve, or a pharmaceutically 
acceptable salt or solvate thereof, in combination with a pharmaceutically acceptable carrier and 
an anti-tumor agent selected from the group consisting of mitotic inhibitors, alkylating agents, 
anti-metabolites, intercalating antibiotics, grovkrth factor inhibitors, cell cycle inhibitors, enzymes, 
topoisomerase inhibitors, biological response modifiers, anti-hormones, and anti-androgens. 

This invention also relates to a pharmaceutical composition for the treatment of an 
infection in a mammal, including a human, that is facilitated by famesyl protein transferase, such 
as malaria or hepatitus delta vinjs, comprising an amount of a compound of the formula 1. as 
defined above, or a phannaceutically acceptable salt or solvate thereof, that is effective in 
treating abnormal cell grov^h, and a phamnaceutically acceptable carrier. 

"Abnomnal cell growth", as used herein, unless othenvise indicated, refers to cell growth 
that is independent of normal regulatory mechanisms (e.g.. loss of contact inhibition). This 
includes the abnormal growth of. (1) tumor cells (tumors) expressing an activated Ras 
oncogene; (2) tumor cells in which the Ras protein is activated as a result of oncogenic mutation 
in another gene; (3) benign and malignant cells of other proliferative diseases in which aberrant 
Ras activation occurs; and (4) any tumors that proliferate by virtue of farnesyl protein transferase. 



wo 00/12498 



-6- 



PCT/IB99/01393 



5 The term "treating", as used herein, unless otherwise indicated, means reversing, 

alleviating, inhibiting the progress of, or preventing the disorder or condition to which such term 
applies, or one or more symptoms of such disorder or condition. The term "treatment", as used 
herein, unless otherwise indicated, refers to the act of treating as "treating" is defined 
immediately above. 

10 The term "halo", as used herein, unless otherwise indicated, means fluoro, chloro. 

bromo or iodo. Prefeaed halo groups are fluoro, chloro and bromo. 

The term "alkyl". as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having straight or branched moieties. 

The term "cycloalkyi". as used herein, unless otherwise indicated, includes cyclic alky! 
1 5 moieties wherein alky! is as defined above. 

The term "alkenyr, as used herein, unless otherwise indicated, includes alkyi moieties 
having at least one carbon-carbon double bond wherein alkyI is as defined above. 

The term "alkox/', as used herein, unless othenvise indicated, includes O-alkyI groups 
wherein alkyl is as defined above. 

The term "aryl". as used herein, unless otherwise indicated, includes an organic radical 
derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl. 

The temi "4-10 membered heterocyclic", as used herein, unless otherwise indicated, 
includes aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms. 
generally 1 to 4 heteroatoms. each selected from O, S and N. wherein each heterocyclic group 
has from 4-10 atoms in its ring system. Non-aromatic heterocyclic groups include groups having 
only 4 atoms in their ring system, but aromatic heterocyclic groups must have at least 5 atoms in 
their ring system. The heterocyclic groups include benzo-fused ring systems and ring systems 
substituted with one or more oxo moieties. An example of a 4 membered heterocyclic group is 
azetidinyl (derived from azetidine). An example of a 5 membered heterocyclic group is thiazolyl 
and an example of a 10 membered heterocyclic group is quinolinyl. Examples of non- 
aromatic heterocyclic groups are pyrrolidinyl. tetrahydrofuranyl. tetrahydrothienyl. 
tetrahydropyranyl. tetrahydrothiopyranyl. piperidino, morpholino. thiomorpholino. thioxanyl. 
piperazinyl. azetidinyl, oxetanyl, thietanyl. homopiperidinyl, oxepanyl. thiepanyl. oxazepinyl. 
diazepinyl. thiazepinyl. 1.2,3.6-tetrahydropyridinyl. 2-pyrroIinyl. 3-pyrrolinyl. indolinyl. 2H- 
pyranyl, 4H-pyranyl. dioxanyl. 1 ,3-dioxolanyl. pyrazolinyl, dithianyl. dithiolanyl. dihydropyranyl. 
dihydrothienyl. dihydrofuranyl, pyrazolidinyl. imidazolinyl. imidarolidinyl, 3- 
azabicycloI3.1.0]hexanyl. 3-a2abicyclo[4.1.0lheptanyl. 3H-indolyl and quinolizinyl. Examples of 
aromatic heterocyclic groups are pyridinyl. imidazolyl, pyrimidinyl, pyrazolyl. triazolyl. pyrazinyl. 
tetrazolyl. furyl. thienyl. isoxazolyl, thiazolyl, oxazolyl, isothiazolyl. pyrrolyl, quinolinyl, 
isoquinolinyl. indolyl. benzimidazolyl. benzofuranyl, cinnolinyl, indazolyl. indolizinyl. 
phthalazinyl. pyridazinyl. triazinyl. isoindolyl, pteridinyl, purinyl. oxadiazolyl, thiadiazolyl, 
furazanyl. benzofurazanyl. benzothiophenyl, benzothiazolyl, benzoxazolyl. quinazolinyl. 
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5 quinoxalinyl, naphthyridinyl. and furopyridinyl. The foregoing groups, as derived from the 
compounds listed above, may be C-attached or N-attached where such is possible. For 
instance, a group derived from pyn-ole may be pyrroM-yl (N-attached) or pyrrol-3-yl (C-attached). 

Where R'^ and R'^ are as (CR'^R'')^ or (CR'^R'^)t each is independently defined for 
each iteration of q or t in excess of 1. This means, for instance, that where q or t is 2 alkylene 

10 moieties of the type -CH2CH(CH3)-, and other asymmetrically branched groups, are included. 

The term "pharmaceuticaliy acceptable salt(s)". as used herein, unless otherwise 
indicated, includes salts of acidic or basic groups that may be present in the compounds of 
formula 1, For example, phannaceutically acceptable salts include sodium, calcium and 
potassium salts of carboxylic acid groups and hydrochloride salts of amino groups. Other 

15 pharmaceuticaliy acceptable salts of amino groups are hydrobromide, sulfate, hydrogen sulfate, 
phosphate, hydrogen phosphate, dihydrogen phosphate, acetate, succinate, citrate, tartrate, 
lactate, mandelate. methanesulfonate (mesylate) and p-toluenesulfonate (tosylate) salts. The 
preparation of such salts is described below. 

The subject invention also includes isotopically-labelled compounds, and the 

20 pharmaceuticaliy acceptable salts thereof, which are identical to those recited in formula 1 , but 
for the fact that one or more atoms are replaced by an atom having an atomic mass or mass 
number different from the atomic mass or mass number usually found in nature. Examples of 
isotopes that can be incorporated into compounds of the invention include isotopes of 
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as ^H. ^H, ^^C, 

25 ^^C, ^^N. ^®0. ^^O, ^^S. ^®F. and ^Cl, respectively. Compounds of the present invention, 
prodrugs thereof, and pharmaceuticaliy acceptable salts of said compounds or of said 
prodrugs which contain the aforementioned isotopes and/or other isotopes of other atoms are 
within the scope of ttiis invention. Certain isotopically-labelled compounds of the present 
invention., for example those into which radioactive isotopes such as and ^^C are 

30 incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., ^H. 
and carbon-14, i.e., ^^C. isotopes are particularly preferred for their ease of preparation and 
detectability. Further, substitution with heavier isotopes such as deuterium, i.e., ^H, can afford 
certain therapeutic advantages resulting from greater metabolic stability, for example 
increased in vivo half-life or reduced dosage requirements and, hence, may be preferred in 

35 some circumstances, Isotopically labelled compounds of formula 1 of this invention and 
prodrugs thereof can generally be prepared by carrying out the procedures disclosed in the 
Schemes and/or in the Examples and Preparations below, by substituting a readily available 
isotopically labelled reagent for a non-isotopically labelled reagent 

This invention also encompasses phamnaceutical compositions containing and methods 

40 of treating bacterial infections through administering prodrugs of compounds of the formula 1, 
Compounds of fonnula 1 having free amino, amido, hydroxy or carboxylic groups can be 
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5 converted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a 
polypeptide chain of two or more (e.g., two, three or four) amino acid residues is covalently 
joined through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of 
compounds of formula 1 The amino acid residues include but are not limited to the 20 naturally 
occurring amino acids commonly designated by three letter symbols and also includes 4- 
10 hydroxyproiine. hydroxylysine, demosine, isodemosine, 3-methyIhistidine, norvalin. beta-alanine, 
gamma-aminobutyric acid, citrulline homocysteine, homoserine, ornithine and methionine 
sulfone. 

Additional types of prodrugs are also encompassed. For instance, free carboxyl groups 
can be derivatized as amides or alky! esters. The amide and ester moieties may incorporate 

15 groups including but not limited to ether, amine and carboxylic acid functionalities. Free hydroxy 
groups may be derivatized using groups including but not limited to hemisuccinates, phosphate 
esters, dimethylaminoacetates, and phosphoryloxymethyloxycarbonyls, as outlined in D. 
Fleisher. R. Bong. B.K Stewart, Advanced Drug Delivery Reviews (1996) 19, 115. Carbamate 
prodrugs of hydroxy and amino groups are also included, as are carbonate prodrugs and sulfate 

20 esters of hydroxy groups. Derivatization of hydroxy groups as (acyloxy)methyl and (acyloxy)ethyl 
ethers wherein the acyl group may be an alkyl ester, optionally substituted with groups including 
but not limited to ether, amine and carboxylic acid functionalities, or where the acyl group is an 
amino acid ester as described above, are also encompassed. Prodrugs of this type are 
described in R.P. Robinson et al,, J. Medicinal Chemistry (1996) 39, 10. 

25 Certain compounds of formula 1 may have asymmetric centers and therefore exist In 

different enantiomeric forms. All optical isomers and stereoisomers of the compounds of 
formula 1. and mixtures thereof, are considered to be within the scope of the invention. With 
respect to the compounds of fonnula 1. the invention includes the use of a racemate, one or 
more enantiomeric forms, one or more diastereomeric fonns,. or mixtures thereof. In particular. 

30 the cartx)n to which the R® and R® groups are attached represents a potential chiral center; the 
present invention encompasses all stereoisomers based on this chiral center. The compounds 
of fomriula 1 may also exist as tautomers. This invention relates to the use of all such tautomers 
and mixtures thereof. Certain compounds of fonnula 1 may also include oxime moieties, such 
as where R^ R\ R^ R*^ or R^ is -CH=N0R'^ that exist in E or Z configurations. The present 

35 invention includes racemic mixtures of compounds of formula 1 that include such oxime 
moieties or specific E or Z isomers of such compounds. 

Detailed Descriotion of the Invention 
The compounds of formula 1 may be prepared as described below. 
40 With reference to Scheme 1 below, the compounds of formula 1 may be prepared by 

hydrolysing an intermediate ether of formula 2. wherein R is CrCe alkyl. according to methods 



wo 00/12498 




PCT/IB99/01393 



5 familiar to those skilled in the art, such as by stirring the internnediate of formula 2 in an 
aqueous acid solution. An appropriate acid is, for example, hydrochloric acid. The resulting 
quinolinone of formula 1 wherein is hydrogen may be transformed into a quinolinone 
wherein has a meaning as defined above apart from hydrogen by A/-alkylation methods 
familiar to those skilled in the art. 
10 Scheme 1 




With reference to Scheme 2 below, the compounds of formula 1(b), which are 
compounds of formula 1 wherein R° is hydroxy, may be, prepared by reacting an intermediate 
ketone of formula 3 with an intermediate of the formula H-R^, wherein R^ is as defined above 

15 and wherein in the imidazolyl moiety of said R® group a free nitrogen atom may be protected 
with an optional protective group, such as a sulfonyl group (for example, a dimethylamino 
sulfonyl group) which can be removed after the addition reaction. Said reaction, requires the 
presence of a suitable strong base, such as sec-butyl lithium, in an appropriate solvent, such 
as tetrahydrofuran. and the presence of an appropriate silane derivative, such as chioro-fert- 

20 butyldimethylsilane. The silyl group can be removed with a fluoride source such as tetrabutyl 
ammonium fluoride. Other procedures with protective groups analogous to silane derivatives 
can also be applied. 

Scheme 2 




Kb) 



25 With reference to Scheme 3 below, compounds of formula 1(b-1), which are 

compounds of formula 1 wherein the dotted line is a bond and R^ is hydrogen, can be 
prepared by reacting an intermediate of formula 21 with an intermediate of formula H-R^ 
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5 wherein is as described above. The resulting intermediate of formula 22 undergoes ring 
opening of the isoxazole moiety by stirring It with an acid, such as TiCla, in the presence of 
water. Subsequent treatment of the resulting intermediate of formula 23 with a suitable 
reagent, such as R^CHzCOCI or R^CH2COOC2H5, wherein R^ is as defined above, yields 
either directly a compound of formula 1{b-1) or an intermediate which can be converted to a 
10 compound of formula 1(b-1) by treatment with a base, such as potassium tert-buioxlde. 

Scheme 3 




23 

1 (b-l) 



Intermediates of formula 21 can be prepared by treating an intermediate of formula 
16. referred to below with respect to Scheme 9, under acidic conditions. 

15 With reference to Scheme 4 below, compounds of formula 1 wherein is a radical of 

formula -NR^^R^^ wherein R^^ and R^^ are as described above (said compounds are 
represented below by formula 1(g)), may be prepared by reacting an intermediate of formula 
13, wherein W is an appropriate leaving group, such as halo, with a reagent of formula 14. 
Said reaction may be performed by stirring the reactants in an appropriate solvent, such as 

20 tetrahydrofuran. 
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5 Scheme 4 




Compounds of formula 1(g), or other embodiments of formula 1. wherein the dotted 
line represents a bond can be converted into compounds wherein the dotted line does not 
represent a bond by hydrogenation methods familiar to those skilled in the art. Compounds 

10 wherein the dotted line does not represent a bond may be converted into compounds wherein 
the dotted line represents a bond by oxidation methods familiar to those skilled in the art. 

With reference to Scheme 5 below, compounds of formula 1 wherein is hydroxy 
(said compounds being represented by formula 1(b)) may be converted into compounds of 
formula 1(c), wherein R^^ has the meaning described above except it is not hydrogen, by 

15 methods known to those skilled in the art. including 0-alkylation or 0-acylation reactions; such 
as by reacting the compound of formula 1(b) with an alkylating reagent such as R^^-W. 
wherein R^^ is as described above, in appropriate conditions, such as in a dipolar aprotic 
solvent, such as DMF, in the presence of a base, such as sodium hydride. W is a suitable 
leaving group, such as a halo group or a sulfonyl group. 

20 Scheme 5 




As an alternative to the above reaction procedure, compounds of formula 1(c) may 
also be prepared by reacting a compound of formula 1(b) with a reagent of formula R^^-OH, 
wherein R^' is as described above, in acidic medium. 
25 Compounds of formula 1(b) may also be converted into compounds of formula 1(g), 

wherein R^^ is hydrogen and R^^ is replaced with Ci-Ce alkylcarbonyl. by reacting compounds 
of formula 1(b) in acidic medium, such as sulfuric acid, with Ci-Cg alkyl-CN in a Ritter-type 
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reaction. Further, compounds of formula 1(b) may also be converted into compounds of 
formula 1(g), wherein and R" are hydrogen, by reacting a compound of formula 1(b) with 
ammonium acetate and subsequent treatment with NH3(aq.). 

With reference to Scheme 6 below, compounds of formula 1(b), referred to above, 
may also be converted into compounds of formula 1(d), wherein R* is hydrogen, by submitting 
a compound of formula 1(b) to appropriate reducing conditions, such as stirring in 
trifluoroacetic acid in the presence of an appropriate reducing agent, such as sodium 
borohydride. or, alternatively, stirring the compound of formula 1(b) in acetic acid in the 
presence of formamide. Further, the compound of formula 1(d) wherein R" is hydrogen may 
be converted into a compound of formula 1(e) wherein R'^ is C,-C,o alkyi by reacting the 
compound of formula 1(d) with a reagent of formula 5, wherein W is an appropriate leaving 
group, in an appropriate solvent, such as diglyme, in the presence of a base, such as 
potassium fe/f-butoxide. 

Scheme 6 

1(b) 




r"— w 




With reference to Scheme 7 below, compounds of formula 1 may be prepared by 
reacting a nitrone of formula 6 with the anhydride of a carboxylic acid, such as acetic 
anhydride, thus forming the corresponding ester on the 2-position of the quinoline moiety. 
Said quinoline ester can be hydrolyzed in situ to the corresponding quinolinone using a base, 
such as potassium carbonate. 



5 




Alternatively, compounds of formula 1 can be prepared by reacting a nitrone of 
formula 6 with a sulfonyl containing electrophilic reagent, such as p-toluenesulfonylchloride, in 
the presence of a base, such as aqueous potassium carbonate. The reaction initially involves 
10 the formation of a 2-hydroxy-quinoline derivative which is subsequently tautomerized to the 
desired quinolinone derivative. The application of conditions of phase transfer catalysis, which 
are familiar to those skilled in the art. may enhance the rate of the reaction. 

Compounds of formula 1 may also be prepared by an intramolecular photochemical 
rearrangement of compounds of formula 6. referred to above. Said rearrangement can be 
15 carried out by dissolving the reagents in a reaction-inert solvent and irradiating at a 
wavelength of 366 nm. It is advantageous to use degassed solutions and to conduct the 
reaction under an inert atmosphere, such as oxygen-free argon or nitrogen gas. in order to 
minimize undesired side reactions or reduction of quantum yield. 

The substituents of the compounds of formula 1 may be converted to other 
20 substituents falling within the scope of formula 1 via reactions or functional group 
transformations familiar to those skilled in the art. A number of such transformations are 
already described above. Other examples are hydrolysis of cart)oxylic esters to the 
corresponding cart>oxylic acid or alcohol; hydrolysis of amides to the corresponding carboxylic 
acids or amines; hydrolysis of nitrites to the corresponding amides; amino groups on imidazole 
25 or phenyl mofeties rnay be replaced by hydrogen by diazotation reactions familiar to those 
skilled in the art. and subsequent replacement of the diazo-group by hydrogen; alcohols may 
be converted into esters and ethers; primary amines may be converted into secondary or 
tertiary amines; doubte bonds may be hydrogenated to the corresponding single bond. 

With reference to Scheme 8 below, intermediates of formula 3. referred to above, may 
30 be prepared by reacting a quinolinone derivative of formula 8 with an intermediate of formula 
9. or a functional derivative thereof, under appropriate conditions, such as in the presence of a 
strong acid {for exampte. polyphosphoric acid) in an appropriate solvent. The intermediate of 
formula 8 may be formed by cyclization of an intermediate of formula 7 by stirring in the 
presence of a strong acid, such as polyphosphoric acid. Optionally, said cyclization reaction 
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may be followed by an oxidation step, which can be performed by stirring the intermediate 
formed after cyclization in an appropriate solvent, such as a haiogenated aromatic solvent (for 
example, bromobenzene), in the presence of an oxidizing agent, such as bromine or iodine. 
At this stage, the substituent may be changed to a different moiety by a functional group 
transformation reaction familiar to those skilled in the art. 

Scheme 8 





25 



1) cyclization 

2) optional 
oxidation 



With reference to Scheme 9 below, intermediates of formula 3(3-1), w^ich are 
intermediates of formula 3 wherein the dotted line is a bond and R' and R* are hydrogen, can 
be prepared starting from an intermediate of formula 17. which is conveniently prepared by 
protecting the corresponding ketone. Said intermediate of formula 17 is stirred with an 
intermediate of formula 18 in the presence of a base, such as sodium hydroxide, in an 
appropriate solvent, such as an alcohol (for example, methanol). The resulting intermediate of 
formula 16 will undergo hydrolysis of the ketal and ring opening of the isoxazole moiety by 
stirring the intermediate of formula 16 with an acid, such as TiCb. in the presence of water. 
Subsequently, acetic anhydride can be used to prepare an intermediate of formula 15. which 
will undergo ring closure in the presence of a base, such as potassium tert-butoxide. 

Intermediates of formula 3(a-1) can be converted to intermediates of formula 3(a), 
which are intermediates of formula 3 wherein the dotted line represents a bond. R* is 
hydrogen, and is other than hydrogen as defined above, using A/-alkylation procedures 
familiar to those skilled in the art 
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5 Scheme 9 




can be converted to an intermediate of formula 19 using catalytic hydrogenation conditions, 
10 such as by using hydrogen gas and palladium on carbon in a reaction-inert, solvent such as 
tetrahydrofuran (THF). The intermediates of formula 19 can be converted into an intermediate 
of formula 20 by submitting the intermediate of formula 19 to an acetylation reaction, such as 
by treatment with the anhydride of a carboxylic acid (for example, acetic anhydride) in a 
reaction-inert solvent, such as toluene, and subsequent treatment with a base, such as 
15 potassium fe/t-butoxide. in a reaction-inert solvent, such as 1.2-dimethoxyethane. The 




With reference to Scheme 11 below, the intermediate of formula 2. referred to above, 
may be prepared by reacting an intermediate of formula 10. wherein W is an appropriate 
leaving group, such as halo, with an intermediate ketone of formula 11. This reaction is done 
by converting the intermediate of formula 10 into a organometallic compound, by stirring it with 
a strong base such as butyl lithium, and subsequently adding the intermediate ketone of 
formula 11. Although this reaction gives at first instance a hydroxy derivative {R* is hydroxy), 
said hydroxy derivative can be converted into other intermediates wherein R" has another 
definition by performing functional group transformations familiar to those skilled in the art 

Scheme 1 1 




With reference to Scheme 12 below, the intermediate nitrones of formula 6 can be 
prepared by /V-oxidizing a quinoline derivative of formula 12 with an appropriate oxidizing 
agent such as m-chloro-peroxybenzolc acid or HjOj. in an appropriate solvent, such as 
dichloromethane. 
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Said W-oxidation may also be carried out on a precursor of a quinoline of forumula 12. 

The intermediate of formula 12 may be metabolized in vivo into compounds of formula 
1 via intermediates of formula 6. Hence, intermediates of formula 12 and 6 may act as 
prodrugs of compounds of formula 1. Such prodrugs are within the scope of the present 
invention. 

With reference to Scheme 13 below, the compound of formula 26 can be prepared by 
reacting a compound of formula 25 with an intermediate of formula 27 where R" is H or 
phenyl. This reaction requires the presence of a suitable base, such as fert-butyl lithium 
(when R'' = H) or lithium 2.2.6.6.-tetramethylpiperidine (when r" = phenyl), in an appropriate 
solvent, such as THF. The -SR" group can be reductively removed from the compound of 
formula 26 with RANEY'" nickel or oxidatively with nitric acid or aqueous hydrogen peroxide in 
acetic acid. 





Scheme 13 
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The compounds of formula 1 and some of the intermediates described above may 
have one or more stereogenic centers in their structure. Such stereogenic centers may be 
present in a R or a S configuration. Oxime moieties, such as where R*. R*. R*. R^ or R is 
-CH=N0R", may exist in E or Z configurations. 

The compounds of formula 1 as prepared in the above processes are generally 
racemic mixtures of enantiomers which can be separated from one another following 
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resolution procedures familiar to those skilled in the art. The racemic compounds of formula 1 
may be converted into the corresponding diastereomeric salt forms by reaction with a suitable 
chiral acid. Said diastereomeric salt forms are subsequently separated, for example, by 
selective or fractional crystallization and the enantiomers are liberated therefrom by alkali. An 
alternative manner of separating the. enantiomerics forms of the compounds of formula 1 
involves liquid chromatography using a chiral stationary phase. Said pure stereochemically 
isomeric forms may also be derived from the corresponding pure stereochemically isomeric 
forms of the appropriate starting materials, provided that the reaction occurs sterospecifically. 
Preferably if a specific stereoisomer is desired, said compound will be synthesized by 
stereospecfic methods of preparation. These methods will advantageously employ 
15 enantiomericaliy pure starting materials. 

The compounds of formula 1 that are basic in nature are capable of forming a wide 
variety of different salts with various inorganic and organic acids. Although such salts must be 
pharmaceuticaily acceptable for administration to animals, it is often desirable in practice to 
initially isolate the compound of formula 1 from the reaction mixture as a pharmaceuticaily 
unacceptable salt and then simply convert the latter back to the free base compound by 
treatment with an alkaline reagent and subsequently convert the latter free base to a 
pharmaceuticaily acceptable acid addition salt. The acid addition salts of the base compounds of " 
this invention are readily prepared by treating the base compound with a substantially equivalent 
amount of the chosen mineral or organic acid in an aqueous solvent medium or in a suitable 
25 organk: solvent, such as methanol or ethanol. Upon evaporation of the solvent, the desired solid 
salt is readily obtained. The desired add addition salt can also be precipitated from a solution of 
the free base in an organic solvent by adding to the solution an appropriate mineral or organic 
acid. Cationic salts of the compounds of fonmula 1 are similariy prepared except through 
reaction of a cartjoxy group with an appropriate cationic salt reagent such as sodium, 
potassium, calcium, magnesium, ammonium. N.N'-dibenzylethylenediamine. N-methylglucamine 
(meglumine), ethanolamine. tromethamine. or diethanolamine. 

The compounds of fonmula 1 and their pharmaceuticaily acceptable salts and solvates 
(hereinafter referred to, collectively, as "the therapeutic compounds") can be administered orally, 
transdermally (e.g.. through the use of a patch), parenterally or topically. Oral administration is 
preferred. In general, compounds of the formula 1 and their pharmaceuticaily acceptable salts 
and solvates are most desirably administered in dosages ranging from about 1.0 mg up to about 
500 mg per day. preferably from about 1 to about 100 mg per day in single or divided (i.e.. 
multiple) doses. The therapeutic compounds will ordinarily be administered in daily dosages 
ranging from about 0.01 to about 10 mg per kg body weight per day. in single or divided doses. 
Variations may occur depending on the weight and condition of the person being treated and the 
particular route of administration chosen. In some instances, dosage levels below the tower limit 
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Of the aforesaid range may be more than adequate, while ir, other cases still larger doses may be 
employed without causing any ham^fui side effect, provided that such larger doses are first 
divided into several small doses for administration throughout the day. 

The therapeutic compounds may be administered alone or in combination with 
pharmaceutical^ acceptable carriers or diluents by either of the two routes previous^r indicated, 
and such administration may be carried out in single or multiple doses. I^ore particularly, the • 
novel therapeutic compounds of this invention can be administered in a wide variety of different 
dosage ioms, i.e.. they may be combined with various pham^aceutically acceptable inert earners 
in the form of tablets, capsules, lozenges, troches, hard candies, powders, sprays, creams, 
salves suppositories, jellies, gels, pastes, lotions, ointments, elixirs, syrups, and the like. Such 
carriers include solid diluents or fillers, sterile aqueous media and various non-toxic organic 
solvents, etc. Moreover, oral pham^aceutical compositions can be suitably sweetened and/or 

flavored. . . „. ^ 

For oral administration, tablets containing various excipients such as microcrystalline 

cellulose sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed 

along wiih various disintegrants such as starch (and preferably com. potato or tapioca starch). 

alginic acid and certain complex silicates, together with granulation binders like 

polyvinylpyrrolidone, sucrose, gelatin and acac«. Additionally, lubricating agents such as 

magnesium stearate. sodium lauryl sulfate and talc are often very useful for tabletting purposes^ 

solid compositions of a similar type may also be employed as fillers in gelatin capsules; preferred 

n^aterials in this connection also include lactose or milk sugar as well as high molecular weigh 

polyethylene glycols. When aqueous suspensions and/or elixirs are desired for oral 

administration, the acUve ingredient may be combined with various sweetening or flavonng 

agents coloring matter or dyes. and. rf so desired, emulsifying and/or suspending agents as well, 

together with such diluents as water, ethanol. propylene gfycol. glycerin and vanous like 

30 combinations thereof. 

For parenteral administration, solutions of a therapeutic compound in either sesame or 
peanut oil or in aqueous propylene glycol may be employed. The aqueous solutions should be 
suitably buffered if necessary and the liquid diluent fir.t rendered isotonic. These aqueous 
solutions are surtable for Intravenous injection purposes. The oily solutfons are suitable for 
intra-articular. intra-muscular and subcutaneous injection purposes. The preparation of all these 
soluttons under sterile conditions is readily accomplished by standard pham^aceutical techniques 
well-known to those skilled in the art 

AddrtionalV. it is also possible to administer the therapeutic compounds topically and this 
may preferably be done by way of creams, jellies, gels, pastes, ointments and the like, in 
40 accordance with standard phamnaceutical practice. 

The therapeutic compounds may also be administered to a mammal other than a 
human.. The dosage to be administered to a mammal will depend on the animal species and the 
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5 disease or disorder being treated. The therapeutic cor^pounds may be administered to animals 
.n the ion. of a capsule, bolus, table, or liquid drench. The therapeutic compounds may also be 
adm.n,stered to animals by injection or as an implant. Such formulations are prepared in a 
convenfonal manner in accordance with standard veterinary practice. As an alternative the 
therapeute compounds may be administered with the animal feedstuff and for this purpose a 

10 ~atedfeedaddi.iveorpremixmaybepreparedformixingwiththenormalanimalfeed 

The compounds of fom,ula 1 exhibit activity as Ras famesylation inhibitors and are 
useful .0 the treatment of cancer and the inhibition of abnormal cell growth in mammals 
.nclud.ng humans. The activity of the compounds of formula 1 as Ras famesylation inhibitors 
may be determined by their ability. relat«,e to a control, to inhibit Ras famesyl transferase in vitro 

15 I nis procedure is described below. ' 

^=a,o„ of homogen^ed brain .iss.e csed fo, „«nlng compou^is m a 96-we« assay fo™a, 
The cytos* fraction is prepared by homogenMng appro. 40 grants fresi, Bssue ln100 ml of 
™gC,^CTA bu„er (using = Counce .omogen.sr: ,0-15 s,ro.es, cen,*gi„, «^ 
'.0 honiogena^ a. ,000 grants fo, ,0 .i„*s a, 4G, ,e.en,ri,„gi„, „e sopemafa.. « ,7000 

diZ r r? " =«n, . 

^1 nM PMSF and ,«en.H.Used a. ,78.000 grams for 90 minutes at 4G. Tne supernatant 
temK<l "«'eFTase-was=ssay«,fbrproleinconcntratlon.ali,uoted,andstoredat.70-C 
memod descnbed by Amersham LifeScience fd, using .bei, Famesy, tr^sferase ,3H) 

r",™"?" " ^"^^ - ^-^nnined in a 

H PEy' TrT rtt^ '° ^'^N-<2-*- st^fonic acid, 

(HEPES). pH 7.5, 30 mM fi.gCl„ 20 uM KCi. 5 mM Na,HPO. 5 nM ditbtotbreito, (OTT) 0 0,% 
) Tntob X-100. 5% dime%, sulfox«e (DMSO). 20 mg of crude FTase, 0.,2 mM pffl-tanesy, 
pyropbosphate a3H^FPP. 36000 dpm/pmole, An^rsban, LifeScience). and 02 n,M of 
bot.nylated Ras pepMe KTKCVIS (B,.|CTKCV,S, tbat is N-ten.ina,^ biotinytated a. its alpba 
ammo grtxip and was syn,.»sired and pu*d by HPLC in bouse, Tbe reaction inMated by 

^rCf'T™ °' -sen' - W 

KTKCV,S ,s captured by adding ,0 ml of steptavidln^oated SPA beads (TRKQ 70,0) per »ell 
and .ncuba^ng tbe reacon mixture .br 30 minutes at room tempetatur,. The Jrlt o 
-a^^cbv^ bc^nd to ^e SPA beads is dete^ined using a M^^Beta ,450 p«e oount^ 
u™,e, tbese assay conditfens, »,e enzyme ecti^ , ,„ear* respec to tb, c^„^ „, 
l^e prenyl group acceptor, Bt-CTKCVS. and crude Rase, but saturafng w«b respect to tbe 
prenyldonof.FPP, Tbeassayreactiontimeisalsomtbelinearrange 
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5 The test compounds are routinely dissolved in 100% dimethyl sulfoxide (DMSO). 

Inhibition of famesyl transferase activity is determined by calculating percent incorporation of 
tritiated-famesyl in the presence of the test compound vs. its incorporation in control wells 
(absence of inhibitor). ICso values, that is. the concentration required to produce half maximal 
famesylation of Bt-KTKCVIS. is determined from the dose-responses obtained. 

10 The following Examples further illustrate the invention. In the following Examples. "Et" 

refers to ethyl, "Me" refers to methyl, and "Ac" refers to acetyl. 

EXAMPLE 1 

fi. f(4.r.hloro.Dhenvn-(:^-mPthvl-3H-imi da7oU-vlU1.2.41triazol-1-vl-methvlH-(3-ethoxY- 

phenvlVI -methvl-1 H-QUiholin-2-one 
15 6-[(4-Chloro-phenyl)-hydroxy-(3-methyl-3H-imidazol-4:yl)-methyl]-4-{3-ethoxy-phenyl)- 

1-methyl-1H-quinoiin-2-one (445 mg. 0.890 mMol). which was prepared following the 
procedures described in PCT international patent application publication number WO 
• 97/21701 (published June 19, 1997). was dissolved in a solution of dichloromethane (DCM) 
(5.0 mL) and SOCIz (5.0 mL) under an atmosphere of dry Nj. The reaction mixture was 

20 healed to 45°C and stirred overnight at this temperature. The reaction mixture was 
. concentrated under vacuum and the residue was dissolved in anhydrous DMF (5.0 mL) under 
an atmosphere of dry Nj. To this mixture was added potassium carbonate (674 mg. 4.88 
mMol) and 1.2.4-triazoIe (168 mg. 2.44 mMol) and the mixture was heated to SO'C for 6 
hours. The reaction mixture was concentrated under vacuum and partitioned between EtOAc 

25 and 0.01 N aqueous NaOH. The EtOAc layer was saved and washed 2 more times with 0.01 
N aqueous NaOH and then dried over NajSO*. filtered and concentrated under vacuum to 
give 440 mg of a tan foam. The foam was chromatographed on flash silica gel eluting with 
MeOH/DCM/NH40H (2/98/0.1) to give 264 mg of the titled compound. 

C.I. m/2 551 [M+l]; 'H NMR (CDCI3) 5 8.03 (s. 1 H). 7.89 (s, 1 H). 7.60 (brs, 1 H). 

30 7.41 (d. J = 9.1 Hz. 1 H). 7.22-7.28 (m. 4 H). 7.16 (d. J = 2.3 Hz. 1 H). 6.92 (m. 3 H). 6.70 (s, 1 
H). 6.67 (m. 2 H). 6.57 (s. 1 H). 3.99 (q. J = 6.9 Hz. 2 H). 3.76 (s. 3 H). 3.06 (s. 3 H). 1.42 (t. J 
= 6.9 Hz. 3 H). 

EXAMPLE 2 

fi-fM-r.hlnro-Dhenvn-(.'^-methvl-3H-im ida7oM-vlVf1.2.41triazol-1-vl-methvn-4-(3-methoxY- 
35 phenvn-1 -methvl-1 H-Quino!in-2-one 

The same procedure was used as described In example 1 except that 6-[(4-chloro- 
phenyl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-4-(3-methoxy-phenyl)-1-methyl-1H- 
quinolin-2-one. which vras prepared following the procedures described in PCT international 
patent application publication number WO 97/21701 (published June 19. 1997). was used in 
40 the place of 6-l(4-chloro-phenyl)-hydroxy-{3-methyl-3H-imidazol-4-yl)-methylJ-4-(3-ethoxy- 
phenyl)-1-methyl-1H-quinolin-2-one to give the titled compound. 
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5 C.I. m/2 537 (M+l]; NMR (CDCI3) 5 8.01 (s. 1 H). 7.88 (s. 1 H). 7.51 (brs, 1 H). 

7.39 (d. J = 8.9 Hz. 1 H). 7.22-7.26 (m, 4 H), 7.15 (d. J = 2.5 Hz. 1 H). 6.92 (m. 3 H). 6.68 (m. 
3H). 6.53 (s. 1 H). 3.77 (s. 3 H). 3.74 (s. 3 H). 3.02 (s. 3 H). 

EXAMPLE 3 

6-[(4-Chloro-phenYl)-f3-methvl-3H-imidazoM-vlWf1?41tfia7 o |.i.v|.methvlM-f3.chlorQ.phfinvn- 
""^ 1-methvl-1H-Quinolin-2-onf» 

The same procedure was used as described in example 1 except that 6-((4-chloro. 

pher)yl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-4.(3-chioro-phenyl)-1-methyl-1H-quinolin- 
2.one. which was prepared following the procedures described in PCT international patent 
application publication number WO 97/21701 (published June 19. 1997). was used in the 

15 place of 6-I(4-chloro-phenyl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]^-(3-ethoxy-phenyl)- 
1-methyl-lH-quinolin-2-one to give the titled compound. 

C.I. m/2 541(M+1]; 'H NMR (CDCIj) 5 8.05 (s. 1 H). 7.89 (s. 1 H). 7.56 (s. 1 H). 7.38 
(m. 2 H). 7.24-7.32 (m. 4 H), 7.16 (t. J =1.6 Hz. 1 H). 7.04 (m. 2 H). 6.94 (d. J = 8.5 Hz. 2 H). 
6.67 (m. 3H). 6.54 (s. 1 H). 3.75 (s. 3 H). 3.06 (s, 3 H). 
20 EXAMPLE 4 

3-{6-f(4-Chloro-phenvl).hvdroxv-f3-methvl-3H.imiria7o |-4-vn.m6thvll.i.methvl.?-nyn.i 9. 

dihvdro-auinolin-4-vl)-ben2aldehvde 

5-f2-(4-Chloro-phenyl)-f1,31dioxolan-2-vn-3-n-indn- phenvn-ben7o[ r)i.ny;.7ni^ 
2-(4-Chlorophenyl)-2-(4-nitrophenyl)-1.3-dioxolane (38.7 g. 127 mMol) was 
suspended in 190 mL of methanol (MeOH) under an atmosphere of dry N^. To this solution 
was added (3-iodophenyl)acetonitrile (46.3 g. 190 mMol) and 25.4 g (625 mMol) of sodium 
hydroxide (NaOH). The solution was then heated to reflux and reacted at this temperature for 
2 hours. The reaction mixture was cooled to ambient temperature and the MeOH was 
removed under vacuum. The resulting red oil was partitioned between dichloromethane 
(DCM) and 0.1 N aqueous NaOH. The DCM layer was washed successively with 0.1 N 
aqueous NaOH and then brine. The DCM layer was dried over MgS04. filtered and 
concentrated under vacuum to give a dark red oil. The oil was stirred in MeOH and the titled 
compound precipitated out as a yellow solid. The yellow solid was washed with MeOH and 
dried under vacuum to give 52.4 g of the titled compound which was used without further 
35 purification. 

f6-Amino-3-f4-chloro-ben7oy n^clohRyfl.7 4-dienvn-r.'^-inrin- ph^n yi). 

methanone 

5-I2-(4-Chloro-phenyl).I1 .3]dioxolan-2-yl]-3-(3-iodo-phenyl)-benzo[c]isoxazole (65;4 g. 
130 mMol) was dissolved in a solution of tetrahydrofuran (THF) (500 mL) and DCM (100 mL). 
40 To this solution, was added 500 mL of titanium(lll) chloride (10 wt.% solution in 20-30 wt. % 
hydrochtoric acid (HCI)) and the reaction mixture was stirred for 1 hour. An additional 100 mL 
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5 of titanium(lll) chloride (10 wt.% solution in 20-30 wt. % HCI) was added to the reaction 
mixture and the reaction mixture was stirred for 2.5 hours. The reaction mixture was then 
poured into ice water and the resulting heterogeneous solution was extracted with DCM. The 
DCM layer was successively washed with aqueous saturated NaHCOj and brine. The DCM 
layer was dried over MgS04. filtered and concentrated under vacuum to give titled compound 
10 as an orange oil (60 g). The oil was used without further purification. 

4C. 6-M-Chloro-bP ":'» Y'M-^3-iof iQ-DhenvlMH-Quinolin-2-one 
[6-Amino-3-(4-chloro-ben2oyl)-cyclohexa-2.4-dienyl]-(3-iodo-phenyl)-methan-one (60 
g. 130 mMol) was dissolved in anhydrous toluene (450 mL) under an atmosphere of dry N,. 
To this solution was added 180 mL of triethylamine (NEta). 50 mL of acetic anhydride (Ac^O) 
15 and 1 .60 g (13.0 mMol) of 4-dimethylaminopyridine (DMAP). The reaction mixture was then 
heated to reflux and stirred at this temperature for 20 hours. The reaction mixture was cooled 
to ambient temperature and the precipitate was collected via suction filtration. The solid was 
washed with ethyl ether (EtjO) and dried under vacuum to give of the titled compound (63 g) 
which was used without further purification. 
20 4D. 6-M-Chloro-bRn7ovlM-(3-iodo-Dhenvn-1-methvl-1H-quinolin-2- one 

6-(4-Chloro-benzoyl)-4-(3-iodo-phenyl)-lH-quinolin-2-one (63 g. 130 mMol) was 
dissolved in THF (500 ml) under an atmosphere of dry Nj. To this solution, was added a 10 
N aqueous NaOH (550 mL). benzyltriethylammonium chloride (13.8 g. 60.5 mMol) and methyl 
iodide (1 3.5 mL. 2 12.0 mMol). The reaction mixture was stirred at ambient temperature for 1 5 
25 hours after which time it was partitioned between DCM and water. The DCM layer was 
successively washed with water (4 times) and then brine. The organic layer was dried over 
MgS04. filtered and concentrated under vacuum to give 51.2 g of a yellow solid as the titled 
compound which was used without further purification. 

4E. 6- (4-Chloro-ben7ovn-1-methyl-4-r3-vinvl-ph pnvn-1H-auinolin-2-one 

30 To a solution of 1 .4-bis(diphenylphosphine)butane (120 mg. 0.28 mMol) in toluene (15 

mL) was added dichlorobis(benzonitrile)palladium(ll) (108 mg. 0.28 mMol) under an 
atmosphere of dry Nj. The reaction mixture was stirred at ambient temperature for 45 
minutes after which time the solution was diluted with toluene (85 mL). To this solution was 
added 6-(4-chloro-ben2oyl)-4-(3-iodo-phenyl)-1-methyl-1H-quinolin-2-one (14.0 g. 28.0 mMol) 

35 and tributyl(vinyl)tin (9.1 mL. 32.9 mMol). The reaction was heated to reflux and stirred at this 
temperature for 1 hour. The reaction mbdure was concentrated under vacuum and 
chromatographed on flash silica gel eluting DCM until the tin impurities had eluted. The 
product was eluted off with DCM/MeOH (99:1) to give 9.61 g of the titled compound. 

4P. fi- ff4-Chloro-Dhftnyn.hvdroxv- r3-methvl-2-Dhenvlsulfanyl-3H-imidazol-4-yl)- 

40 methvn-1-methvM-r3-vinvl- phpnvlV1H-Quinolin-2-one 

2.2.6.6-tetramethylpiperdine (4.5 mL. 26.5 mMol) was dissolved in a solution of 
anhydrous THF (100 mL) and anhydrous 1.2-dimethoxyethane (50 mL) under an atmosphere 
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5 of dry N2 and the solution was then cooled to .78°C. To this solution was added 2.5 M n- 
butyllifhium in hexanes (9.6 mL. 24.1 mMol) and the mixture was stirred for 20 minutes. To 
this solution was added 1-methyl-2-phenyithio-1-H-imida2ole (4.58 g, 24.1 mMol) and the 
solution was stirred at -78°C for 45 minutes. 6-(4-Chloro-ben2oyl)-1 -methyl-4-(3-vinyl-phenyl)- 
IH-quinolin-2-one (9.64 g, 24.1 mMol), was then added and the solution was slowly warmed to 

10 • ambient temperature and stirred overnight. The reaction was quenched with saturated 
aqueous NH4CI and the solution was partitioned between water and EtOAc. The aqueous 
layer was washed 2 more times with EtOAc. The EtOAc extracts were combined and dried 
over NajSO*. filtered and concentrated under vacuum to give a yellow oil. The oil was 
chromatographed on flash silica gel eluting with a gradient from EtOAc/hexanes (1:1) to 

15 EtOAc/hexanes (4:1) to give 8.66 g of the titled compound as a foam. 

3-{6-ff4-Chloro-phenyl)-hvdroxv-f3-methvl-.'^H.if nida2ol-4.vn-m»thvn-1.methvl. 
2-oxo-1.2-dihvd ro-Quinolin-4-vl)-benzaldehy dft 

6-[(4-Chloro-phenyl)-hydroxy-(3-methyl-2-phenylsulfanyl-3H-imida2oM-yl)-methyl]-1- 
methyI-4-(3-vinyl-phenyl)-1H-quinolin-2-one (8.66 g. 14.7 mMol) was dissolved in a solution of 
20 THF (40 ml) and water (35 mL). To this solution was added 4-methylmorpholine-N-oxide 
(4.12 g. 35.2 mMol) and 9.2 mL of osmium tetroxide (2.5% wt. solution in 2-methyl-2- 
propanol). Acetone was added to the mixture until it became homogeneous and the reaction 
mixture was then stirred overnight at ambient temperature. A white precipitate (5.0 g) formed 
overnight and was collected via suction filtration. The white precipitate was suspended in 
25 ethanol and RANEYT" Nickel (10 g) was added to the reaction mixture. The reaction was 
heated to reflux and stirred at this temperature for 2 hours. The reaction was filtered through 
CELITE^" and the CELITE™ was washed with copious amounts of ethanol. The ethanol 
filtrates were combined and concentrated under vacuum to give 2.59 g of a white solid. The 
v^hite solid was suspended in THF (50 mL). To this solution was added a solution of sodium 
periodate (2.13 g. 10 mMol) in water (25 mL) and the reaction was stirred at ambient 
temperature for 2 hours. The solution was then partitioned between 0.01 N NaOH and DCM. 
The DCM was dried over Na2S04. filtered and concentrated under vacuum to give the titled 
compound as a waxy solid. The compound was used without further purification. 

C.L m/2 484 IM+1]; 'H NMR (CD3OD) S 9.98 (s. 1 H). 7.97 (m. 1 H). 7.77 (m. 2 H). 
7.53-7.68 (m. 4 H). 7.14-7..27 (m. 5 H). 6.61 (s. 1 H). 6.12 (s. 1 H). 3.77 (s. 3 H). 3.39 (s. 3 H). 

EXAMPLE 5 

3-{6-t(4-Chloro-phenv!)-hvdrQXv-f3.m ethvl-3H-imida7n|.4.vn-methvl].1.methv!.2.ovn.1 ?. 
dihvdro-auinolin-4.vl>-bfi oza!dehvdeO-ben2vl-oxime 

3-{6-[(4-Chloro-phenyl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyl]-1-methyl-2-oxo- 
40 1.2-dihydro-quinolin-l-yl}-ben2aldehyde (202 mg. 0.418 mMol) was dissolved in a solution of 
DCM (2.0 mL) and MeOH (2.0 mL) under an atmosphere of dry Nj. To this solution was 
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5 added 6-benzylhydroxylamine hydrochloride (66.8 mg, 418 mMol) and the mixture was stirred 
for 24 hours at ambient temperature. The reaction mixture was concentrated under vacuum 
and was purified by radial chromatography eluting with MeOH/EtOAc/NH.OH (5:95.0.1 ) to give 
the tilled compound as an oil. 

C.I. m/z 589 (M+11; 'H NMR (CDCI,) S 8.02 (s, 1 H). 7.58 (dd, J = 1.7, 8.8 Hz. 1 H). 
1o" 7.51 (d. J = 8.8 HZ. 1 H). 7.37 (d. J = 7.5 Hz. 2 H). 7.05-7.33 (m. 13 H). 6.48 (s. 1 H). 6.12 
(brs. 1 H), 5.16 (s. 2 H). 3.58 (s. 3 H). 3.27 (s. 3 H). 

■ EXAMPLE 6 

■^-|fi. [(ii.rhlnro-DhenvlVhYrirnyv.f3-met h vl-3H-imidazoM-vlVmethvn-1-methvl-2-oxo-1.2- 
riihvdro-Quinolin-4-vl\-benza ldehvdeO-methvl-oxime 
15 The procedure was used as described in example 5 except that 0-methyl- 

hydroxylamine hydrochloride was used in the place of 0-benzylhydroxylamine hydrochloride to 

give the titled compound. 

C.I. m/2 513 lM+11; NMR (CDCI3) 5 8.00 (s. 1 H), 7.57 (m. 2 H), 7.46 (brs. 1 H). 
7.14-7.38 (m. 9 H). 6.61 (s. 1 H). 6.25 (brs. 1 H). 3.95 (s. 3 H). 3.69 (s. 3 H). 3.34 (s. 3 H). 

EXAMPLE 7 

■^-{fi. [(4-ChlQro-Dhenvl)-hYrirnxv-f3.met hvl.3H-imidazoU-vlVmethvl1-1-methYl-2-oxo-1.2: 
HihYrim- q[iinolin-4-vlVben2aldehvde Q-ethvl-oxime 
The procedure was used as described in example 5 except that 0-ethylhydroxyIamine 
hydrochloride was used in the place of 0-benzylhydroxylamine hydrochloride to give the titled 
25 compound. 

CI. m/z 527 [M+U; NMR (CDCI3) 5 7.96 (s. 1 H). 7.57 (d. J = 2.1. 8.9 Hz. 1 H). 
7.53 (d, J = 8.9 Hz. 1 H). 7.41 (brs. 1 H). 7.07-7.33 (m. 9 H). 6.52 (s. 1 H). 6.13 (brs. 1 H). 
4.19 (q. J = 7.1 Hz. 2 H). 3.62 (s. 3 H). 3.30 (s. 3 H). 1.28 (t. J = 7.1 Hz. 3 H). 

EXAMPLE 8 

30 ;^.{fi-^r4-Chloro-Dh ^n YlVhYdroxv-(3- m *^thvl.3H.imida2ol-4-vl)-methYl]-1-methYl-2-oxo.1.2. 

riih vdro-Quinolin-4-vlVben2ald phvde Q-tert-butvl-oxime 
The procedure was used as described In example 5 except that 0-(erf- 
butylhydroxylamine hydrochloride was used in the place of O-benzylhydroxylamine 
hydrochloride to give the titled compound. 
35 C.l. m/z 555 [M+H; 'H NMR (CDCU) 5 7.91 (s. 1 H). 7.53 (m. 2 H). 7.38 (brs. 1 H). 

7.15-7.32 (m. 7 H). 7.03 (brs. 1 H). 6.96 (m. 1 H). 6.46 (s. 1 H). 6.06 (s. 1 H). 3.57 (s. 3 H). 
3.26 (s. 3 H). 1.28 (s,9H). 
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^ EXAMPLF 9 

3-{6.[(4.Chlorn-phPnvl).hYdrnxY.(3- methYl-3H -imi d azol-4.vn-,nP>hy .|.i.mp,hv..? i o. 

dihvdro-Quino lin-4-vlVben7aldehvde n.ally i-nvim^ 
The procedure was used as described in example 5 except that 0-allyihydroxylamine 
hydrochloride was used in the place of 0-benzylhydroxylamine hydrochloride to give the titled 
10 compound. 

C.I. m/z 539 IM+IJ; 'h NMR (CDCI3) 6 7.98 (s. 1 H). 7.58 (dd. J = 1 5 Hz 8 9 Hz 1 H) 
7.50 (d. J = 7.9 Hz. 1 H). 7.37 (brs. 1 H), 7.00-7.32 (m. 9 H). 6.43 (s. 1 H). 6 06"(s 1 H) 5 99 
(m. 1 H). 5.25 (m. 2 H). 4.60 (d. J = 5.8 Hz. 2 H). 3.56 (s. 3 H). 3.28 (s. 3 H). 

EXAMPLE 10 

3- |6-r(4.Chloro.phPnyl)-hvdroy>r f3-methvl.3H.imiH., o u.,,Ump>hY .]-i-^^>K.., . ^ . 
dihvdro-Quin olin-4-vlVbBn7aldehvde nyimc 

J'' -^cl as described in example 5 except that hydroxylamine 

hydrochloride was used in the place of O-benzylhydroxylamine hydrochloride to give the titled 
compound. 

C.I. m/z 499 (M.1J; 'H NMR {CDCI3) 5 8.01 (s. 1 H). 7.58 (m. 2 H). 7 41 (brs 1 H) 
7.36,(d. J = 7.3 Hz. 1 H). 7.16-7.30 (m. 7 H). 7.04 (d. J = 7.3 Hz. 1 H). 6.44 (s. 1 H) 6 21 (s 1 
H).3.52(s.3H).3.31(s.3H). 21 (s.1 

EXAMPLE 11 

4- (3.Chloro-phenyl)-fi.fM.rhlnrn.Dhenvn-hvdmvY-f ^-^ethvl..-^H.imiH.,.L.y.yrT,rfhvl1l 
cvcloDropvlmftthyUl H.ouinnnn.7.nna 

6-f4-Chloro.ben70Yl)-4.(3-chloro.nhPnvlV1^rlnnrn pYi^^> hvl.1H.n.,inni;n.^. 
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A solution of 6-(4-Chloro-benzoylH-(3-chIoro-phenyl)-1H-quinolin-2-one (3 10 g 7 87 
mmol). prepared according to the methods described in PCT international patent application 
publication number WO 97/21701 (published June 19. 1997). in DMF (28 mL) was treated 
wrth cesium carbonate (2.56 g. 7.87 mmol) and (bromomethyl)cyclopropane (2 13 g 157 
mmol). The reaction mixture was stirred at room temperature for 12 hours diluted with 
dichloromethane (25 mL). and washed with IN HCI (2 x 10 ml) and brine (20 mL) The 
combined organic extracts were dried (MgSO.). filtered, and concentrated in vacuo to give a 
35 black residue. Purification by flash column chromatography (silica, ethyl acetate:petroleum 

ether 1:9 . 3:7) gave 6-(4-Chloro-benzoyl)-4-(3<hloro-phenyl)-1-cyclopropylmethyl-1H- 
quinolin-2-one (2.39 g. 68%) as an off-white foam. 

C.I. m/z 448 IM.1]: 'H NMR (CDCI3): 8 = 8.01 (dd. J = 8.9. 2.1 Hz. 1H) 7 91 (d J = 
2.1 HZ. 1H). 7.69-7.69 (m. 3H), 7.44-7.34 (m. 5H). 7.28-7.24 (m. 1H). 6.66 (s 1H) 4 29 (6 J- 
40 6.9 Hz. 2H). 1.31-1.23 (m.1H). 0.60-0.51 (m.4H). 1H). 4.29 (d. J- 
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5 • iiB. ^- (^-nhlnro-phenYl)-fi-fM-chloro - nhenvn-hvdroxv-(3-methYl-3H-imidazol-4.vl)- 

mom yiyi -rvcloproDy lmpthvl-l H-Qiiinolin-2-one 

A solution of 2-(tert-Butyl-dimethyl-silanyI)-1-methyl-1H-imida20le (1.61 g. 8.2 mmol) 
in THF (40 mL) at -78»C was treated with sec-butyilithium (1 .3 M in cyclohexane. 7.9 mL. 10.3 
mmol). The reaction mixture was warmed to 0»C. stirred for 3 hours, and cooled to -78"C. A 

10 solution of 6-(4-Chioro-benzoyl)^-(3-chloro-phenyl)-1-cyclopropylmethyl-1H-quinolin-2-one ' 
(2 87 g. 6.4 mmol) in THF (20 mL) was cannulated into the reaction mixture, slowly warmed to 
room temperature, and stirred overnight. The reaction mixture was quenched with ammonium 
chloride (12 mL), diluted with ether (200 mL), and washed with HjO (200 mL) and brine (200 
mL). The organic layer was dried (Na,SO.). filtered, and concentrated in vacuo to give 6-1(2- 

15 (fert-butyl-dimethyl-silanyl)-3-methyl-3H-imidazol-4-yll-(4-chloro-phenyl)-hydroxy-methyM-(3- 

chloro-phenyl)-1-cyclopropylmethyl-1H-quinolin-2-one (4.35 g) as a yellow foam. The crude 

material was used in the next step without any further purification. 

A solution of 6-[l2-(tert-butyl-dimethyl-silanyl)-3-methyl-3H-imidazol-4-yl]-(4-chloro- 

phenyl)-hydroxy-methyl]-4-(3-chloro-phenyl)-1-cyclopropylmethyl-1H-quinolin-2-one (4.24 g 
20 crude) in THF (100 mL) was treated with tetrabutylammonium chloride (1 M in THF. 10.0 
. mmol). The reaction mixture was stirred at room temperature for 12 hours, poured into H^O 

(200 mL). and extracted with ethyl acetate (3 x 100 mL). The combined organic extracts were 

washed with 1N HCI (100 mL). aqueous NaHCO, (100 mL). and brine (100 mL). dried 

(MgSO.) filtered, and concentrated in vacuo to give a light green foam. Purification by flash 
25 column chromatography (silica. ElOAcpet ether:NH.OH 1:1:.01) gave 4-(3-Chloro-phenyl)-6- 

l(4-chloro-phenyl)-hydroxy-(3-methyl-3H-imidazol-4-yl)-methyn-1-cyclopropylmethyl-1H- 

quinoIin-2-one (2.3 g. 68%) as a light yellow solid. 

C.L mte 530 IM411: NMR (CDCI3): 5 = 7.60 (dd. J = 9.13. 2.2 Hz. 1H), 7.50 (d, J = 
8 9 Hz 1H). 7.38 (dd. J = 2.1. 1.0 Hz. 1H). 7.36-7.15 (m. 8H). ), 7.03 (d. J = 7.7 Hz. 1H). 6.56 
30 (s. 1H). 6.24 (s. 1H). 4.25^.20 (m. 2H). 3.34 (s. 3H). 1.27-1.22 (m. 1H). 0.59-0.50 (m. 4H): 
«C NMR (CDCI3): d = 162.0. 149.0. 142.5. 139.9. 136.0. 134.5. 133.7. 130.0. 129.9. 128.9. 
128.7. 128.4. 128.2. 126.9. 125.7. 121.7. 114.8. 46.1. 33.5. 9.9. 4.1. 

FXAMPLE 12 

«. [Aminn.M.r.hloro-DhenYn-n.methvl-3H-i m i d37n l -4-vl)-m ethvlH-f3-chloro-phenYl).1- 
35 cvcloproPvlmethvl-1H-q uinolin-2-one 

A solution of 4-(3-Chloro-phenyl)-6-I(4.chloro-phenyl)-hydroxy-(3-methyl-3H-imidazol- 
4-yl)-methyIl-1-cyclopropylmethyHH-quinolin-2-one (2.3 g. 4.35 mmol) in dichloromethane (60 
mL) at O'C was treated with thionyl chloride (15 mL). The reaction mixture was warmed to 
room temperature, stirred for 1 hour, heated to 45«C. and stirred for an additional hour. The 
40 mixture was cooled to ambient temperature and concentrated in vacuo to give 6-lChloro-(4- 
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.5 ^*°•P''-rt-(3-me,hy,-3H.i.ia..oM.y,,.™,hy,H,^.c^,„^^^ 

1H-,u™i,n-2«e; M'ochloride (2. ,5 9. 85%) as a bright yellow powder 

A solution o( 6-IChloro.(-,-chlo,o-phenylH3-,„e,hyl.3H-imi<,azoU.y,).r„etr,yiH.(3- 
c.l„r«,.yctop,opy,™my|.,H.,*^^^^^^^ <2 1^ 9. " mmoi, in 

10 coneenlrated in vacuo. The ,eac«on mixture was d«uted with ethyl acela,e/H,0 (11 200 ml) 
an extracted with ethy, acetate ,3 x ,00 n,L). The combined organic extracts were was J 
wnh bnne , 00 mu dn-ed (MgSO,,. mered, and concentrated *, vacuo to g^e a crude yZ 
foam. Punncation by (lash column chromatography (silica. E,OAc:MeOH:NEt. 9-1 01) gave 

^-l'^"""''-(''-chl<.ro.phenylH3.meth,t-3H.imldazoM.yl).methylH-(3H:hloro-phenyl).1- 
15 cyclopropylmelhyl-1H-guinolin-2-one(1.54g.7S%)ssayellowfoam 

f ; l'"*^!^ 'H « (COCW: 6 - 7.58-7.52 ,m. 2H,. 7.40-7.39 (m, 2H,, 7 3» 

(dd. ./ = 2.1. 1.2 HZ. 1H), 7.33-7.21 (m, 3H). 7.10-7.04 (m. 4H). 6.63 (s. ,H, 6 3, (s 1H 4 28 
(d. . = 6.8 HZ. 2H,. 3.39 ,s. 3H). 2.24 ,s. 2H,, , 30-, ,22 (m, ,H,. 0.62.0,52 Jm 4^) 

'0 I .1. ..., !.r."°".."' "' ' '•^^M4: ^hen,ll-,3.m.tha...H.,„,.,„,. 

■° ^-Vl)-"^IMM-t.V^hloro-nh,nvil-,^v ,i„r. o^„^^„„,,„.^ ,.,„.,.,.^^ 

^"'"^(1-*'«'d-PHenyl)-(3-methy|.3H.imldazol-4-y„-me,hylH-(3-chloro-phenyl)-l- 
^«ethy.1H-,„i„«i„-2.n, ,0.68 g, was separated into its enan*mers a'd puL 
by hsh-performance liquid chromatography over CHtRALCEL- OD (manufactured by Dalce, 

5 6~ "^Tu T\T^' propano.diathy,amir« 
60 40/0.1. 25 C). Under these conditions. 0.2, g of the taster eluting enantiomer A was 
Obtained and 0.20 , o, .he s^r mov^ enantiome, B. Bo«, , Jtiomers Z Zl 
optically pure. 

EXAMPLE ia 

, -'-'^-'='"^-°-n'"-"vn^-|( -^ hloro-ph.nyn.(3.m.,nr n H imidazc,-4-v.u, , . ,, 

HyCOpropvlm.,hv|-,H^ ,,innl,n - nnn Ch^m:6;iM:4Mh^ 
ni^thy^3H-.m,dn,oM-ylH, 2 31lnarnl-,.„l nnnlh»„-,....,„ r,„r,.-:..., 

A solution of 6<ChloroK4^hloro-phenyt)-(3-methy,-3H-imidazol^-yl).n,ethyU-4-(3. 
ch,oro-pl,enyl)-1-cclopropy,me,t,yf1H.<,ulnolin.2^„e ,0.094 g. 0.,7 mmol) In DMF ( mL) 
was treated „«b K^o. ,0.24 g. 0.17 mmol, ar- ,,2.3.t„azote (0.061 mL. 1.03 mmC, The 

"'^ """^ « and 

oTh .; *" ' '^'^ °"- """"^^ ctanatography ,s,ica 

CH.c,.CH,0H:NH,0H 98:1.8:0.2, gave ^■(3-Ch,o,o-phenyO*„4-cb,o„.pbe„V,3 ^ 7' 

34%) and ,4-(3-Ch>oro-pheny,)*,(4-chloro.pheny,).,3.methyt-3H-imldazo,.4-yt)-,l 2 3,„iaz<ri 
,l-methylM<yc,opropylme,hyHHK,uinolin-2.one ,9.5 mg. 9%) as yellow oils ' ' 
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5 CI. m/2 581 lM+1]: 'H NMR (CDCI3): 6 = 7.74 (s. 1H). 7.73 (s. 1H), 7,52 (s, 1H). 7.51 

«J. J = 8.9 H2. 1H). 7.38-7.05 (m. 7H). 6.98-6.95 (m. 3H). 6.63 (s, 1H). 6.42 (s. 1H). 4.25 (d. J 
= 6.9 Hz. 2H). 3.09 (s. 3H), 1.29-1. 25 (m. 1H). 0.58-0.51 (m. 4H). 

CI. m/z 581 [Wl+ll; 'H NMR (CDCI3): 6 = 7.76 (s. 1H). 7.56-7.52 (m. 2H). 7.41-7.25 
(m. 6H), 7.16 (s. 1H). 7.06-7.04 (m. 1H). 6.92-6.90 (m. 3H). 6.66 (s. 1H). 6.57 (S. 1H). 4.26 (d. 
10 J = 6.6 Hz. 2H). 3.06 (S.3H). 1.30-1.24 (m.lH), 0.59-0.55 (m.4H). 

FXAMPLE 14 

^■(r.-r.hlnrn-nhenvn - ^-[f^-^^>'"rn-nhenvlW3-methYl-3H-imida7ol-4-vlH1?41tria 

1 -rYrlnpropvlmethvl-l H-Quin o!in-2-one 
The same procedure that was used in example 13 was followed except except 1.2.4- 
15 triazoie was used in place of 1.2.3-triazole to give 4-(3-chloro-phehyl)-6-t(4-ch!oro-phenyl)-(3- 
methyl-3H-imidazol-4-yl)-t1.2.41triazol-1-yl-methyl]-1-cydopropylmethyl-1H-quinolin-2-one (8.2 

mg. 8%) as a yellow solid. 

C.l. m/z 581 [M+1]; NMR (CDCI3): 5 = 8.06 (s. 1H). 7.90 (s. 1H). 7.56 (s, 1H), 7.54 
(d J = 8 5 HZ. 1H). 7.38 (dd, J = 2.0. 1.1 Hz, 1H). 7.32-7.24 (m. 4H). 7.17 (s. 1H), 7.06-6.95 
20 (m. 4H). 6.66 (s. 1H). 6.55 (s. 1H). 4.27 (d. J = 6.8 Hz. 2H). 3.07 (s. 3H). 1.30-1.23 (m. 1H). 
0.61-0.52 (m. 4H). 

Rp p^ration of the EP^ntinmfirs of 4-( ? -r-Nnm-nhenvn-6-rf4-chloro-phenvl)-(3-methYl: 
. aH-imidazol-4-vlVP^4^'ria2ol-1-v' -mpthvl V1.cvdoDroovlmethvl-1H-quinolin-2-one 

4-(3-Chlcro-phenyl)-6-[(4-chloro-phenyl)-(3-methyl-3H-imida2oU-ylH1.2.4]triazol-1-yl- 
25 methyl]-1-cyclopropylmethyHH-quinolin-2-one was separated into its enantiomers and 
purified by high-performance liquid chromatography over CHIRALPAK™ AD (manufactured by 
Daicel Chemical Industries. LTD. Osaka. Japan) (20 pm; eluent: 
hexane/isopropanol/diethylamine 75/25/0.1; 25-C). Both enantiomers were >97% optically 
pure. 

30 FXAMPLE 15 

^-f^.r.hinrn. phPnvn.6.((4-chlo rn. phPnvlvr3-methvl-3H-imidazol-4-yl)-pyrroiidin-1-Yl-methv!M _ - 

methvl-1 H-quinolin-2-one 
The same procedure that was used in example 13 was followed except except 
pyrrolidine was used in place of 1 .2.3-tria2ole to give 4-(3-chloro-phenyl)-6-l(4-chloro-phenyl)- 
35 (3-methyl-3H-imidazoM-yl)-pyrrolidin-1-yl-methyl>1-methyl-1H-quinolin.2-one (35.3 mg. 35%) 

as a yellow solid. 

c.l. m/z 583 [M+1]; 'H NMR (CDCI3): 5 = 7.56-7.30 (m. 6H). 7.25-7.20 (m. 6H). 6.86 
(s. 1H). 6.66 (s. 1H). 4.26 (d. J = 6.9 Hz. 2H). 3.38 (s. 3H). 2.23-2.20 (m. 4H). 1.61-1.49 (m. 
4H). 1.31-1.24 (m, 1H). 0.62-0.52 (m, 4H). 
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EXAMPLF Ifi 

4 -(3-Chloro.ph.nYl)-6.[(4.chloro.phenYl).( Vm ethvl.3H.imiri..nM-vlW4-m.th.U pip.^^^^ 
. methvll-1-cvcl opropvlmet h v l.1H-Quinolin.?.nne : hvdmr.hlnriH^ 
The same procedure that was used in example 13 was followed except except N- 
methyl plperzine was used in place of 1.2.3-tria2ole to give 4-(3-chloro-phenyl)-6-((4-chloro- 

phenylH3-methyI-3HHmida20l-4-ylH4.methyl-pipera2in.1-yi)-methyl]-1-methyl-1H-quinolin-2^ 
one (17.5 mg) as a yellow solid. 

CI. m/z 612 IM+1); NMR (CDCI3): 5 = 7.50-7.20 (m. 12H). 6.85 (s. 1H) 6 67 (s 
1H). 4.25 (d. ^ = 6.6 Hz. 2H). 3.44 (s. 3H). 2.86-2.03 (m. 8H). 2.19 (s. 3H). 1.37-1 24 (m 1H)' 
0.61-0.52 (m. 4H). ■ y • 1. 

EXAMPLE 17 

4-(3-Chloro-phenYi)^.f(4.chloro.nhenvn.n.methvl...M.in.Ho,..,. y n.,,,,,,,,„.^ 

methvl-1 H-qulnonn>:>.nnA 
The same procedure that was used in example 13 was followed except except 

T Z Z °' '° ^'^^ ^-(3-chioro-pheny,).6-[(4-chloro-pheny,)- 

(3-methyl-3H-,m,dazoM-y,)-piperidin-1-yl-methylJ-l-methyI-1H-quinoIin-2-one (31 3 mg 3lo/,) 
as a yellow foam. ' 

CI. m/z 597 IM*1]: NMR (CDCI,): 6 = 7.87-7.24 (br.m. 12H). 6.78 (br.s. 1H). 6.65 
(s.^1H). 4.24 (br.s. 2H). 3.45 (br.s. 3H). 1.70-1.18 (m. 9H). 0.93-0.88 (m. 2H). 0.58-0.55 (m. 

EXAMPLE 1B 

4-(3-Chloro-phPnYl)-6-ff4.chlnrn-phenv(Vr3-m^fhvi..^M.i.,,H. ^oM.,,,.,^ ,,,,,.,.^,^ 

CYClODrODvlm ethvl-1 H-g i iinnlin.9-»n^ 

The same procedure that was used in example 13 was followed except except 
pyrazole was used in place of 1 .2.3-triazole to give 4-(3-chloro-phenyl)-6-[(4-chloro-phenyIH3- 

methyl-3H-imidazoM-yl).pyrazol-1-yl-methyl]-1<:yclopropylmethyl-1H-quinolin-2-one (29 6 mg 
30%) as a yellow Oil. ^ • y. 

CL mlz 580 IM.1]; NMR (CDCI3): 5 = 7.62 (s. 1H). 7.51-7.48 (m. 2H). 7 38-7 36 
m 1H).7.30-7.21 (m. 5H). 7.16 (s. 1H). 7.07 (d. J = 1.0 Hz. 1H). 7.05-6.97 (m. 3H). 6.63 (s 
1H). 6.53 (s. 1H). 6.30 (dd. J = 2.9. 1.2 Hz. 1H). 4.25 (d. J - 7.1 Hz. 2H). 3.00 (s 3H) 1 29- 
1.23 (m. 1H). 0.59-0.50 (m. 4H). ^' 

EXAMPLE 19 

4 -(3-Chioro.phenYl)-R.ff4^hloro-phenYn-f3-methvi.3H.imiH.,.....y ,v^. ,,,,,,^ 
cvcloprODvlmethvM H^..innKn.2^ner hvrirnrhi^ri^^ 
The same procedure that was used in example 13 was followed except except 
morpholine was used in place of 1.2.3-triazole to gK,e 4-(3-chloro-phenyl)-6-I(4-chloro-pheny^^ 



> 
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(3.methyl-3H-imida20l-4-yl)-morpholin-4-yl-methyI]-1-cyclopropylmethy^^ 

(53.1 mg) as a yellow solid. 

C I m/z 599 IM.11; NMR (CDCI3): 5 = 7.60-7.10 (m. 12H). 6.89 (s, 1H). 6.68 (s. 
1H). 4.27 (d. J - 6.2 HZ. 2H). 3.68 (br.s. 4H). 3.42 (br.s. 3H). 2.39 (br.s. 4H). 1.29 (br.s. 1H). 
0.60-0.55 (m. 4Hj. 

FXAMPLE 20 

mPth Yl]-1-cvc '"r'-» PVl"r'ethV '-iH.qninolin-2-one 
The same procedure that was used in example 13 was followed except cyclopropyl 
amine was used in place of 1.2.3.tria2ole to give 4-(3-Chloro-phenyl)-6-[{4-chloro-phenyl)- 
15 cyclopropylamino-(3-methyl-3H-imidazol-4-yl)-methylM-cyclopropylmethyl-1H-qu.inolin-2-one 

(20.4 mg. 38%) as a yellow solid. 

C.i. m/z 569 IM.11: -"H NMR {CDCI3): 8 = 7.64 (dd. J = 8.9. 2.1 Hz. 1H). 7.49 (d. J = 
8 9 HZ 1H). 7.42-7.33 (m. 4H). 7.28-7.15 (m. 6H). 6.72 (s. 1H). 6.62 (s. 1H), 4.25 (d. J = 6.8 
HZ. 2H). 3.27 (s. 3H). 1.90-1.89 (m. 1H). 1.27-1.23 (m. 1H). 0.58-0.52 (m. 4H). 0.31-0.14 (m. 
20 4H). 
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What is claimed is; 

1. A compound of the formula 1 

R 



CLAIMS 




or a pharmaceutically acceptable salt, prodrug or solvate thereof wherein- 
the dashed lir,e indicates that the bond between C-3 and C-4 of the quinolin 2 on. 
ring is a single or double bond; quinolin-2-one 

,.o»«iT " .r"''^"* ""^y- -(CR"R'\C(0)R«. -(CR"R-) cfOlOR'^ 

- CR"r'') OR'^ -{CR'^R^i so irB"D^*^,^ ^ . V'-r^ k ),0(0)0R . 

and -(CR"R-U4 10 \ ' '^y^'^^'I^W). -{CR"R-).(Ce-C,o an^l). 

and (CR R ).(4-io membered heterocyclic), wherein t is an integer from 0 to 5 and a JJn 

- - cycoa.,, a„ and heterocyclic R^ grojs are op^ ytse^ l 
Ce-C,o aryl group, a C.Ce saturated cyclic group, or a 4-10 mer^bered heterocyclic group- and 

1 i nT" ""''^ " '""''"^ ^-^^ ^'"9^ -^-e<' to Love L 

optionally substituted by 1 to 4 Regroups- «roaoove.are 

r ^^^^^^^^ . — . - 

cycloalkyi). and Wherein in the foregoing R'.R^ rS rC andR^orouL " " 

a Ce-C,o aryl group, a Cs-C, saturated cyclic group, or a 4-10 membereri h.t 

•N."c,o,o... ..»c<o,., .c« . ::;^c.!r c.crz 
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5 .(CR"R'*MC6.C,o aryl). and -(CR"r'*),(4-10 membered heterocyclic), wherein t is an integer 

from 0 to 5; „ „ ,s 14 

R» is H -OR". -NR"r". -NR'^C(0)R", cyano. -C(0)0R". -SR". -(CR"R ),(4-10 
membered heterocyclic), wherein t is an integer from 0 to 5. or C,-Ce alkyl. wherein said 
' heterocyclic and alkyl moieties are optionally substituted by 1 to 3 R* substituents; 
10 R' is -(CR"R''),(imidazolyl) wherein t is an integer from 0 to 5 and said imidazolyl • 

moiety is optionally substituted by 1 or 2 R® substituents; 

each R'" and R" is independently selected from the substituents provided in the 

definition of R*; 

each R" is independently selected from H. C,-C,o alkyl. C^-Co alkenyl. 

15 -(CR"R^%(C,-C,o cycloalkyi). -(CR"R'*).(Ce-C,o aryl). and -(CR-R'').(4-10 membered 
heterocyclic), wherein t is an integer from 0 to 5; said cycloalkyi. aryl and heterocyclic R 
groups are optionally fused to a Ce-Co aryl group, a C.-Ca saturated cyclic group, or a 4-10 
membered heterocyclic group; and the foregoing R" substituents, except H. are optionally 
substituted by 1 to 3 substituents independently selected from halo, cyano. nitro. 

20 trifluoromethyl, trifluoromethoxy. azido. -C{0)R^^ -C(0)OR^'. -OC(0)R« -NR"C(0)R- 
-C(0)NR"r'*. -NR"r'*. hydroxy. C-Ce alkyl. Cj-Co alkenyl and C1-C6 alkoxy; 

each r" and R" is independently H or C-Ce alkyl. and where R" and R'* are as 
-(CR"r'*), or (CR'^R'*), each is Independently defined for each iteration of q or t in excess of 

25 ^ ' R« is selected from the substituents provided in the definition of R" except R^' is not 
H; and. 

provided that where R^ is not -{CR"R'').(C3-C,o cycloalkyi). wherein t is an integer 
from 0 to 5. optionally substituted as provided in the definition of R^ above, then R» is triazolyl 
optionally substituted by 1 or 2 R* groups, or at least one of R^ R* and R» is -CH=NOR or 
30 -S{0)jR" wherein j is an integer from 0 to 2 and R" is as defined above. 

2. A compound according to claim 1 wherein R' is -CH=N0R". 

3 A compound according to claim 2 wherein R' is H. C,-C, alkyl. or 
cyclopropylmethyl; R* is H; and R' is -NR«R". -0R« or a heterocyclic group selected from 
triazolyl. imidazolyl. pyrazolyl. and piperidinyl. wherein said heterocyclic group is optionally 

35 substituted by an R' group. 

4. A compound according to claim 1 wherein R' is cyclopropylmethyl. 

5. A compound according to claim 4 wherein R' is H; and R' is -NR"R'^ -OR", or a 
heterocyclic group selected from triazolyl. imidazolyl. pyrazolyl. and piperidinyl. wherein said 
heterocyclic group is optionally substituted by an R* group. 

40 6. A compound according to claim 1 wherein R« is triazolyl optionally substituted by 



an R* group. 
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A compound according to claim 6 wherein is H. C-Cs alkyi or 

cyclopropyimethyl; is H; r" is imidazoiyi optionally substituted by C,-Ce alkyl; R^ R^' r'o 

and R ' are each independently selected from H and halo, 

_ 8. A compound according to claim 1 wherein said compound is selected from ttie group 

consisting Oft ^ ^ 

10 3-{6-[(4-Chloro.phenyl)-hydroxy-(3-methyl-3H-imidazoM-yl)-methyl]-l.methyl-2-^^^ 
1 .2-dihydro-quinolin-4-yl}-ben2aldehyde 0-methyl-oxime; 

3K6-[(4-Chloro.phenyl)-hydrcxy-(3-methy!-3HHmida2oM.yl)-methyl]-i.me^ 
1 .2-dihydro-quinolln-4-yl}-benzaldehyde 0-ethyi-oxime; 

, ^-(3-Chloro-phenyl)-6-I{4-chloro-phenyl)-hydroxy-(3-methyl-3H-imida2ol-4-yl)-methy^^^ 
15 1-cyclopropylmethyl-1H-quinolin-2-one: " /J 

6-(Amino-(4<hloro-phenyl)-(3-methyl-3HHmidazoM-yl)-methylH-(3-chloro-phen^ 
cyclopropylmethyl-1H-quinolin-2-one; 

4-(3-Chloro-phenyl)-6-I(4-chloro-phenylH3-methyl-3H-imidazol-4-ylHi.2.4]triazoN 
methyi]-i-cyclopropylmethyl-lH-quinolin-2-one; 

and the pharmaceutically acceptable salts, prodrugs and solvates of the foregoing 
compounds. ^yw"iy 

9. A method for the treatment of abnormal cell growth In a mammal comprising 
adm.n.stenng to said mammal an amount of a compound according to claim 1 that is effective in 
inhibiting famesyl protein transferase. 

10. A according to claim 9 wherein said abnormal cell growth is cancer 

11. A method according to claim 10 Wherein said cancer comprises lung cancer bone 
carreer, pancreatic cancer, skin cancer, cancer of the head or neck, cutaneous or intraocular 
melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the anal region, stomach 
cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the fallopian tubes, cardnoma 
oHhe endometrium, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva 
Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the 
endocrine system., cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the 
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the penis prostate 
cancer, chronic or acute leukemia, lymphocyfic lymphomas, cancer of the bladder, cancer of the 
kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, neoplasms of the central 
nervous system (CNS). primary CNS lymphoma, spina, axis tumors, brain stem glioma, pituitary 
adenoma, or a combination of two or more of the foregoing cancers. 

12. A method according to claim 9 wherein said abnom,al cell growth is a benign 
proliferative disease. ^ 

13. A method according to claim 12 wherein said benign proliferative disease comprises 
psoriasis, benign prostatic hypertrophy, or restinosis. 



25 



30 
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5 14. A method for the treatment of abnormal cell growth in a mammal which comprises 

administering to said mammal a therapeutically effective amount of a compound according to 
claim 1 in combination with an anti-tumor agent selected from the group consisting of mitotic 
inhibitors, alkylating agents, anti-metabolites, intercalating antibiotics, growth factor inhibitors, cell 
cycle inhibitors, enzymes, topoisomerase inhibitors, biological response modifiers, anti- 

10 hormones, and anti-androgens. 

15. A method for the treatment of abnormal cell growth in a mammal comprising 
administering to said mammal an amount of a compound according to claim 1 that is effective in 

treating abnormal cell growth. 

16. A pharmaceutical composition for the treatment of abnormal cell growth in a 
15 mammal which comprises an amount of a compound according to claim 1 that is effective in 

inhibiting famesyl protein transferase and a phamnaceuticaily acceptable carrier. 

17. A pharmaceutical composition according to claim 16 wherein said abnormal cell 
growth is cancer. 

1 8. A pharmaceutical composition according to claim 1 7 wherein said cancer comprises 
lung cancer, bone cancer, pancreatic cancer, skin cancer, cancer of the head or neck, 
cutaneous or intraocular melanoma, uterine cancer, ovarian cancer, rectal cancer, cancer of the 
anal region, stomach cancer, colon cancer, breast cancer, uterine cancer, carcinoma of the 

. fallopian tubes, carcinoma of the endometrium, carcinoma of the cervix, carcinoma of the 
vagina, carcinoma of the vulva. Hodgkin's Disease, cancer of the esophagus, cancer of the small 

25 intestine, cancer of the endocrine system, cancer of the thyroid gland, cancer of the parathyroid 
gland, cancer of the adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the 
penis, prostate cancer, chronic or acute leukemia, lymphocytic lymphomas, cancer of the 
bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis, 
neoplasms of the central nervous system (CNS). primary CNS lymphoma, spinal axis tumors, 

30 brain stem glioma, pituitary adenoma, or a combination of one or more of the foregoing cancers. 

19. A pharmaceutical composition according to claim 16 wherein said abnomial cell 

growth is a benign proliferative disease. 

20. A pharmaceutical composition according to claim 19 v^rherein said benign 
proliferative disease comprises psoriasis, benign prostatic hypertrophy, or restinosis. 

35 21. A pharmaceutical composition for the treatment of abnormal cell growth in a 

mammal which comprises an amount of a compound according to claim 1 that is effective in 
treating abnormal ceH growth and a pharmaceutically acceptable carrier. 

22. A pharmaceutical composition for the treatment of abnomial cell growth in a 
mammal which comprises a therapeuticalV effective amount of a compound of claim 1 in 

40 combination with a pharmaceutically acceptable carrier and an anil-tumor agent selected from 
the group consisting of mitotic inhibitors, alkylating agents, anti-metabolites, intercalating 
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an«biota,3,o»,h ,a* ,„»i,o,s, cell cycle inhibitors, enzyme, ,opoison,e,ase inhibitors 
biological response modifiers, anti-hormones, and antl-androgens, 

f ^ * «>= "^=<™"t of an infection in a mammal, wherein said infecta Is 

(ac-ated by fernesy. protein Iransfeiase, which comprises adm^isler^g ,o said mamma, a 
therapeutically effective amount of a compound of claim 1. 

24. The method of claim 23 wherein said infection is hepatitus delta virus or malaria 

25. A phamiaceutical composition for the treatment of an infection in a mammal 
Wherein said infection is facilitated by famesyl protein transferase, which comprises a 
therapeuucally effective amount of a compound of claim 1 and a pharmaceutically acceptable 

Virus or !^Jr!'a «'"^P°^'«°" °^ ^'2"" 25 wherein said infection is hepatitus delta 
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